Abstract TiO 2 pillared bentonite samples dried under different conditions are used to degrade 2,4-dichlorophenol and orange II under UV light irradiation. The supercritical dried sample exhibits a high activity for the photodegradation of 2,4-dichlorophenol and orange II due to its structural features. TOC and COD are measured during the degradation of 2,4-dichlorophenol under UV light irradiation using P25 and TiO 2 pillared bentonite samples dried under different conditions. The clay-based catalysts can be readily separated by filtration or sedimentation.
Photocatalytic reaction using semiconductor powders can effectively degrade many organic pollutants, and even makes the compounds to be completely mineralized [1] [2] [3] [4] [5] [6] . But it is very difficult to recover the TiO 2 particulate catalysts from water, such as the commercial P25 titania, leading to a potential difficulty in downstream separation in scale-up system. A feasible approach to stabilizing nano-crystals of titanium dioxide is to disperse them in an inorganic medium, such as layered clays, ensuring that most of the surface of TiO 2 crystals is accessible to various molecules.
Experimental

Materials
Commercial titania particulates of P25 were kindly supplied by Degussa Co. The bentonite clay was supplied by commercial minerals Ltd., Australia. Over 90% of the bentonite powder has particle sizes < 2 microns and the cation exchange capacity (CEC) is 75 meq/100 g of clay. Deionized and doubly distilled water was used throughout the experiment.
Photoreactor and light source
The UV resource is a 100 W Hg lamp (λ > 330 nm, Toshiba SHLS-1002A).
Procedures and analyses
An aqueous TiO 2 dispersion was prepared by adding 25 mg of TiO 2 powder to a 25 mL solution containing the 2,4-dichlorophenol at designed concentrations. Prior to irradiation, the disper-sions were magnetically stirred in the dark for ca. 30 min to secure the establishment of an adsorption/desorption equilibrium. At given irradiation time intervals, the dispersion was sampled (4 mL), centrifuged, and subsequently filtered through a millipore filter (pore size, 0.22 μm) to separate the TiO 2 particles. The filtrates were analyzed by UV-Vis spectra with a Shimadzu-160A spectrophotometer. TOC was measured by TOC analyzer. Chemical oxygen demand (COD) of the filtrates was measured by the dichromate titration method [7] (referred as COD Cr ).
Analysis and discussion
In this paper, we use TiO 2 pillared bentonite, dried in air and supercritical conditions, to degrade target organic pollutants 2,4-dichlorophenol and orange II. In these samples the TiO 2 particles of a few nanometers in size are dispersed among the silicate platelets so that a large surface area of TiO 2 is available for the photocatalytic reaction.
On the other hand, the clay layers link the TiO 2 nanoparticles, forming grains in micron scale, which can be readily separated after the reaction from water by filtration and sedimentation. The method for preparation of the TiO 2 pillared bentonite and their structures have been described in our previous papers
[8] 1) . These samples were dried in air and by supercritical drying, and labeled here as Ti-pilb and Ti-pilb.SCD, respectively. The major chemical compositions of the samples are 57% TiO 2 , 29% SiO 2 , 10% Al 2 O 3 , 1.3% Fe 2 O 3 and 0.94% Na 2 O. The performance of P25 (80% anatase, 20% rutile, particle size ~35 nm) was also examined for comparison. The photodegradation of 2,4-dichlorophenol and orange II was conducted under UV irradiation with a Hg lamp. Blank experiments indicate that there is negligible disappearance of pollutants without UV irradiation or in the absence of TiO 2 . Fig. 1 shows the degradation of 2,4-dichlorophenol (1×10 −4 mol/L) in the presence of P25, Ti-pilb.SCD and Ti-pilb catalysts, respectively. It can be seen that the degradation rate on P25 is faster than that on Ti-pilb.SCD, while the degradation over Ti-pilb can be negligible. In an irradiation period of 70 min, 90%, 22% and 0% of 2,4-dichlorophenol is degraded by P25, Ti-pilb.SCD and Ti-pilb, respectively. It should be noted that the adsorption of 2,4-dichlorophenol on these catalysts is negligible. For the degradation of orange II (5×10 −5 mοl/L ), similar tendencies can be observed, as shown in fig. 2 . The adsorption of orange II on P25, Ti-pilb.SCD and Ti-pilb samples is 10%, 9% and 4%, respectively. In an irradiation period of 35 min, 91%, 51% and 9% of orange II is degraded by P25, Ti-pilb.SCD and Ti-pilb, respectively. According to the results of EPR spectroscopy, the hydroxyl radicals produced in the P25 system are more than those in Ti-pilb.SCD and Ti-pilb systems. It is possible that the pollutants adsorbed on the silicate layers obstruct the reaction over TiO 2. The degradation rate on Ti-pilb.SCD is faster than that of Ti-pilb under the identical reaction conditions. The hydroxyl radicals produced in the Ti-pilb.SCD system is found more than that in the Ti-pilb system. The hydroxyl radicals are active radicals. The more the hydroxyl radicals, the
